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ATTENTION  OF: 

NEDED 


NOV  1 4  1980 


Honorable  Ella  T.  Gras so 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Grasso: 

Inclosed  la  a  copy  of  the  Ashford  Lake  Dam  (CT-00462)  Dam  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  Is  presented  for  your  use 
and  Is  based  upon  a  visual  Inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  Is 
Included  at  the  beginning  of  the  report.  I  have  approved  the  report 
and  support  the  findings  and  recommendations  described  In  Section  7  and 
ask  that  you  keep  me  Informed  of  the  actions  taken  to  Implement  them. 
This  follow-up  action  Is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner, 
Ashford  Lake,  Inc.,  Manchester,  Conn. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  In  carrying  out  this 
program. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  PROGRAM  OF  INSPECTION  OF  DAMS 


Name  of  Dam: 
Inventory  Number: 
State  Located: 
County  Located: 
Town  Located: 
Stream: 

Owner : 

Date  of  Inspection 
Inspection  Team: 


ASHFORD  LAKE  DAM 
CT  00462 

CONNECTICUT _ 

TOLLAND _ 

ASHFORD _ 

GOSS  BROOK _ 

ASHFORD  LAKE  INC. 

MARCH  31 ,  1980 _ 

PETER  M.  HEYNEN,  P.E. 

MIRON  PETROVSKY _ 

JAY  A.  COSTELLO _ 

MURAL I  ATLURU ,  P.E. 


The  dam,  built  in  1949,  consists  of  an  earth  embankment  with  a 
spillway  at  the  right  end  and  a  low-level  outlet  at  the  central 
portion.  The  dam  has  a  maximum  impoundment  capacity  of  715  acre- 
feet  and  is  approximately  450  feet  long,  20  feet  wide  at  the  top 
(elevation  667.8)  and  26.5  feet  in  height  above  the  streambed  of 
the  outlet  discharge  channel  at  the  toe  of  the  dam.  The  top  of  the 
dam  is  an  unpaved  road,  the  downstream  slope  is  covered  with  brush 
and  the  upstream  slope  has  dumped  riprap  to  within  3+  feet  of  the 
top  with  a  growth  of  weeds  on  the  remaining  portion.  The  spillway 
is  a  15+  foot  wide  earth  and  gravel  channel  with  6+  foot  high 
concrete  abutment  walls,  and  is  located  at  the  right  end~of  the  dam. 
The  outlet  is  located  at  the  central  portion  of  the  dam,  is  gated 
upstream,  and  has  a  rectangular  outlet  measuring  2.0  feet  by  1.5 
feet,  downstream  invert  elevation  641.3. 

Based  upon  the  visual  inspection  at  the  site  and  past  perfor¬ 
mance,  the  dam  appears  to  be  in  fair  condition.  There  are  signs  of 
settlement  of  the  concrete  gate  structure  and  extensive  cracking 
and  horizontal  movement  at  the  spillway  concrete  abutment  walls. 
There  are  also  areas  requiring  maintenance  and  monitoring  such  as 
seepage  at  the  toe  of  the  dam,  erosion  of  the  upstream  slope  above 
the  riprap,  potholes  and  ruts  in  the  top  of  the  dam  and  depression 
area  on  the  downstream  slope. 

In  accordance  with  the  Corps  of  Engineers'  guidelines,  Ashford 
Lake  Dam  is  classified  as  a  high  hazard,  small  size  dam.  The  test 
flood  range  to  be  considered  is  from  one-half  the  Probable  Maximum 
Flood  (h  PMF )  to  the  Probable  Maximum  Flood  ( PMF ) .  The  test  flood 
for  Ashford  Lake  Dam  is  considered  to  be  equivalent  to  the  ^  PMF. 
Peak  inflow  to  the  lake  at  the  test  flood  is  400  cubic  feet  per 
second  (cfs)  and  peak  outflow  is  120  cfs  with  freeboard  to  the  top 
of  the  dam  of  4.4  feet.  The  spillway  capacity  with  the  lake  level 
to  the  top  of  the  dam  is  650  cfs,  which  is  greater  than  100%  of  the 
routed  test  flood  outflow. 


It  is  recommended  that  the  owner  retain  the  services  of  a 
registered  professional  engineer  qualified  in  dam  design  and 
inspection  to  perform  further  studies  as  presented  in  Section  7.2. 
These  include  repair  of  the  concrete  abutment  walls  at  the  spillway 
channel/  evaluation  of  the  condition  of  the  outlet  pipef  the  origin 
and  significance  of  seepage  at  the  toe  of  the  dam  as  well  as  the 
depression  at  the  central  portion  of  the  downstream  slope. 
Recommendations  should  be  made  by  the  engineer  and  implemented  by 
the  owner. 

The  above  recommendations  and  further  remedial  measures  which 
are  discussed  in  Section  7,  should  be  instituted  within  1  (one) 
year  of  the  owner's  receipt  of  this  report. 


ter  M.  Heynfn, 
Project  Manager 


P.E. 

Geotechnical 


Cahn  Engineers,  Inc. 
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Thie  Phaae  I  Inspection  Report  on  Ashford  Lake  Dam 
has  been  reviewed  by  Che  undersigned  Ievlev  Board  ■embers.  Xn  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Rccotroended  Guidelines  for  Safety  Inspection  of 
Pams  .  and  vlth  good  engineering  judgment  and  practice,  and  la  hereby 
aubmltted  for  approval. 


ARAMAST  MAHTESLAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZLAN,  MEMBER 
Design  Branch 
Engineering  Division 


RICHARD  DIB 


CHAIRMAN 


Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED : 


Chief,  Engineering  Diviaion 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recom¬ 
mended  Guidelines  Cor  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspection.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 


In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 


It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  would  necessarily  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  will  be  detected. 


Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  esta¬ 
blished  Guidelines,  the  Spillway  Test  Flood  is  based  on  the  esti¬ 
mated  "Probable  Maximum  Flood"  for  the  region  (greatest  reasonably 
possible  storm  runoff),  or  fractions  there  of.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as 
neccessarily  posing  a  highly  inadequate  condition.  The  test  flood 
provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aid  in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


The  Phase  I  Investigation  does  not  include  an  assessment  of  the 
need  for  fences,  gates,  no-trespassing  signs,  repairs  to  existing 
fences  and  railings  and  other  items  which  may  be  needed  to  minimize 
trespass  and  provide  greater  security  for  the  facility  and  safety 
to  the  public.  An  evaluation  of  the  project  for  compliance  with 
OSHA  rules  and  regulations  is  also  excluded. 

The  information  contained  in  this  report  is  based  on  the 
limited  investigation  described  above  and  is  not  warranted  to 
indicate  the  actual  condition  of  the  dam.  The  integrity  of  the  dam 
can  only  be  determined  by  a  means  of  a  monitoring  program  and/or  a 
detailed  physical  investigation.  The  accuracy  of  available  data  is 
assumed  where  not  in  obvious  conflict  with  facts  observable  during 
the  visual  inspection. 
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PHASE  I  INSPECTION  REPORT 


ASHFORD  LAKE  DAM 
SECTION  I  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  -  Public  Law  92-367,  August  8,  1972,  authorized 
the  Secretary  o£  the  Array,  through  the  Corps  of  Engineers,  to 
initiate  a  National  Program  of  Dam  Inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Cahn  Engineers,  Inc.  has  been 
retained  by  the  New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Connecticut.  Authorization  and 
notice  to  proceed  were  issued  to  Cahn  Engineers,  Inc.  under  a 
letter  of  April  14,  1980  from  William  E.  Hodgson,  Jr. ,  Colonel, 
Corps  of  Engineers.  Contract  No.  DACW  33-80-C-0052  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  of  the  program 
are  to: 


1.  Perform  technical  inspection  and  evaluation  of  non-federal 
dams  to  identify  conditions  requiring  correction  in  a 
timely  manner  by  non-federal  interests. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate 
effective  dam  inspection  programs  for  non-federal  dam. 

3.  To  update,  verify  and  complete  the  National  Inventory  of 
Dams. 

c.  Scope  of  Inspection  Program  -  The  scope  of  this  Phase  I 
inspection  report  includes: 

1.  Gathering,  reviewing  and  presenting  all  available  data  as 
can  be  obtained  from  the  owners,  previous  owners,  the  state 
and  other  associated  parties. 

2.  A  field  inspection  of  the  facility  detailing  the  visual 
condition  of  the  dam,  embankments  and  appurtenant 
structures. 

3.  Computations  concerning  the  hydraulics  and  hydrology  of  the 
facility  and  its  relationship  to  the  calculated  flood 
through  the  existing  spillway. 

4.  An  assessment  of  the  condition  of  the  facility  and  cor¬ 
rective  measures  required. 

It  should  be  noted  that  this  report  passes  judgment  only  on 
those  factors  of  safety  and  stability  which  can  be  determined  by  a 
visual  surface  examination.  The  inspection  is  to  identify  those 
visually  apparent  features  of  the  dam  which  evidence  the  need  for 
corrective  action  and/or  further  study  and  investigation. 


1-1 


1.2  DESCRIPTION  OF  PROJECT 


a.  Location  -  The  dam  is  located  on  Goss  Brook  (Thames  River 

Basin)  in  a  rural  area  of  the  town  of  Ashford,  County  of  Tolland,  # 

State  of  Connecticut.  The  dam  is  shown  on  the  V^estford  USGS 
Quadrangle  Map  having  coordinates  latitude  N  41°  53.8'  and 
longitude  W  72°  07.7'. 

b.  Description  of  Dam  and  Appurtenances  -  The  dam  is  an  earth 
embankment  with  an  unlined  spillway  channel  and  a  low-level  outlet. 

The  embankment  is  approximately  450  feet  long  including  the  * 

spillway,  and  is  26.5  feet  in  height  above  the  outlet  channel  at  the 

toe  of  the  dam.  The  top  of  the  dam  is  20  feet  wide,  6.3  feet  above 

the  spillway  channel,  slightly  irregular  (elevation  of  667.8)  and 

supports  an  unpaved  road  as  wide  as  the  top  of  the  dam.  The 

upstream  slope  is  inclined  at  about  2  horizontal  to  1  vertical 

above  the  water  line,  and  has  a  3  foot  weed  covered  strip  between  • 

the  dumped  riprap  protection  and  the  top  of  the  dam.  The  downstream 

slope  has  an  inclination  of  2.5  horizontal  to  1  vertical  at  the 

outlet  headwall  and  a  brush  and  weed  cover. 

The  spillway  is  a  15  foot  wide  gravel  and  earth  lined 
channel  with  6+  foot  high  concrete  abutment  walls  at  either  side.  A  § 

concrete  slab  bridge  spans  the  spillway  and  allows  a  clearance  of 
about  5  feet  between  the  low  chord  of  the  bridge  and  the  channel 
floor  (See  Sheet  B-l,  Photo  4).  A  narrow-crested  concrete  weir 
(crest  elevation  661.5)  extends  across  the  channel  directly  under 
the  bridge.  There  are  several  small  mounds  of  earth  along  the 
discharge  channel  approximately  100  feet  downstream  from  the  ^ 

spillway.  These  seem  to  have  been  built  to  channel  the  spillway 
outflow  away  from  the  toe  of  the  dam. 

A  4  foot  by  4  foot  concrete  gate  structure  for  the  low- 
level  outlet  is  located  about  150  feet  from  the  left  abutment  and 
houses  the  hand  operated  valve  stem  for  opening  the  outlet.  A 
concrete  headwall  outlet  structure  is  located  at  the  toe  of  the 
dam.  There  is  a  2.0  foot  wide  by  1.5  foot  rectangular  opening  in 
the  headwall  with  invert  elevation  641.3  (See  Sheet  B-l).  The 
exact  type,  size,  location  and  length  of  the  outlet  pipe  and  inlet 
structure  could  not  be  determined  at  the  time  of  the  inspection. 

However,  the  original  owner  reported  that  there  is  a  16  inch  cast 

iron  pipe  to  a  16  inch  gate  valve,  and  a  16  inch  concrete  pipe  from  • 

just  below  the  valve  to  the  outlet. 

c.  Size  Classification  -  (SMALL)  -  The  dam  impounds  715  acre- 
feet  of  water  with  the  lake  level  at  the  top  of  the  dam,  which  at 
elevation  667,8,  is  26.5  feet  above  the  (old)  streambed.  According 

to  the  Army  Corps  of  Engineers'  "Recommended  Guidelines",  a  dam  ft 

with  this  height  and  storage  capacity  is  classified  as  small  in 

size. 


ft 


ft 
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d.  Hazard  Classification  -  (HIGH)  -  If  the  dam  were  breached, 
there  would  be  potential  for  loss  of  more  than  a  few  lives  and 
extensive  property  damage  at  a  recreational  facility  10,000+  feet 
downstream,  on  Goss  Pond.  The  rapid  rise  in  water  level  at  Goss 
Pond  would  inundate  a  beach  and  boat  launching  areas  by  some  8+  feet 
and  a  site  for  campfires  by  less  than  2+  feet.  The  dam  at  Goss  Pond 
would  be  overtopped  by  approximately  4  feet  upon  failure  of  Ashford 
Lake  Dam.  This  overtopping  of  Goss  Pond  Dam  would  inundate  a  boy 
scout  camping  area  and  rifle  range,  which  are  used  continuously 
throughout  the  spring  and  summer  months,  by  8.6+  feet.  A  cub  scout 
recreational  facility  (day  time  use  only),  which  will  also  be  in 
danger  of  severe  flooding  from  water  released  over  the  spillway  and 
over  the  dam  at  Goss  Pond,  is  located  1600+  feet  downstream  from 
Goss  Pond  Dam.  Due  to  the  extensive  recreational  use  of  these 
downstream  facilities,  Ashford  Lake  Dam  is  classified  as  a  high 
hazard  dam. 

e.  Ownership  -  Ashford  Lake,  Inc. 

Mr.  Harold  W.  Garrity,  President 
Garrity,  Walsh,  Diana,  and  Wichman 
Attorneys  at  Law 
753  North  Main  Street, 

Manchester,  Conn. 

Tel:  ( 203)-64 3-2181 

The  dam  was  originally  owned  and  built  by  Joseph  Camper t  of 
Woodstock,  Connecticut.  He  sold  the  dam  before  completion  to 
Ashford  Lake  Inc. ,  who  constructed  the  spillway  and  raised  the  dam 
to  its  present  configuration. 

f.  Operator  -  Owner  (see  Ownership,  above) 

g.  Purpose  of  Dam  -  Recreation. 

h.  Design  and  Construction  History  -  The  following  information 
is  believed  to  be  accurate  based  on  the  available  plans  and 
correspondence  and  on  conversations  with  the  original  owner,  Mr. 
Joseph  Campert.  The  dam  was  designed  by  Stanley  Allen  of  Danielson 
and  partially  constructed  by  the  original  owner,  Joseph  Campert, 
who  sold  the  property  to  Ashford  Lake,  Inc.  in  1949.  At  this  time 
the  dam  was  completed  to  the  elevation  of  the  spillway.  After 
purchase  of  the  property,  Ashford  Lake  Inc.  cleared  the  lake  area, 
constructed  the  spillway  channel  and  raised  the  dam  to  its  present 
elevation. 

i.  Normal  Operational  Procedures  -  No  formal  program  of  opera¬ 
tion  is  known  to  exist.  The  gate  valve  is  normally  kept  in  a  closed 
position  and  no  lake  level  reading  are  taken. 

1. 3  PERTINENT  DATA 

a.  Drainage  Area  -  0.36  square  miles  of  rolling,  wooded  ter¬ 
rain  located  in  the  Thames  River  Basin  and  developed  only  along  the 
close  proximity  of  the  lake. 
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b.  Discharge  at  Parasite  -  Discharge  is  through  the  spillway 
channel  and  through  the  low-level  outlet. 

1.  Outlet  Works  (conduits): 

2'xl.5'  low-level  outlet 

@  d/s  invert  el.  641.3  74  cfs  (pond  level  at 

top  of  dam) 


2.  Maximum  flood  at  damsite:  Unknown 


3.  Ungated  spillway  capacity 

@  top  of  dam  el.  667.8:  650  cfs 

4.  Ungated  spillway  capacity 

@  test  flood  el.  663.4:  120  cfs 

5.  Gated  spillway  capacity 

@  normal  pool  el.  662.0:  N/A. 

6.  Gated  spillway  capacity 

@  test  flood  el:  N/A 

7.  Total  spillway  capacity 

@  test  flood  el.  663.4:  120  cfs 


8.  Total  project  discharge 

@  test  flood  el.  663.4:  120  cfs 

c.  Elevations  -  (NGVD:  based  on  assumed  datum.  See  Sheet 

B- 1 ) 


1.  Streambed  at  toe  of  dam: 

2.  Maximum  tailwater: 

3.  Upstream  portal  invert 
diversion  tunnel: 

4.  Normal  pool: 

5.  Full  flood  control  pool: 

6.  Spillway  crest  (ungated): 

7.  Design  surcharge: 

8.  Top  of  dam: 

9.  Test  flood  surcharge: 


641.3  (at  outlet) 
N/A 

N/A 

661.5 

N/A 

661.  5 

Unknown 

667.8 

663.4 
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3000  ft. 


.  Reservoir  (Length  in  feet) 

1.  Normal  pool: 

2.  Flood  control  pool: 

3.  Spillway  crest  pool: 

4.  Test  flood  pool: 

5.  Top  of  dam: 

Storage  (acre-feet) 

1.  Normal  pool: 

2.  Flood  control  pool: 

3.  Spillway  crest  pool: 

4.  Test  flood  pool: 

5.  Top  of  dam: 

:.  Reservoir  Surface 

1.  Normal  pool: 

2.  Flood  control  pool: 

3.  Spillway  crest: 

4.  Test  flood  pool: 

5.  Top  of  dam: 
j.  Dam 

1.  Type: 

2.  Length: 

3.  Height: 

4.  Top  width: 

5.  Side  slopes: 


N/A 

3000  ft. 

3000  ft. 

3200  ft. 

370  acre-feet 
N/A 

325  acre-feet 
450  acre-feet 
715  acre-feet 

51  acres 
N/A 

48.5  acres 
56  acres 
71  acres 

Earth  Embankment 
450  ft. 

26.5  ft. 

20  ft. 

2H  to  IV  Upstream  (above 
water  line) 

2.5H  to  IV  Downstream 


7.  Impervious  Core: 

N/A 

8.  Cutoff: 

N/A 

9.  Grout  curtain: 

N/A 

10.  Other: 

N/A 

h.  Diversion  and  Regulatory  Tunnel 

N/A 

i.  Spillway 

1.  Type: 

Gravel  and  earth  lined 
rectangular  channel  with 
concrete  abutment  walls 
and  narrow-crested  weir 

2.  Length  of  weir: 

15  ft. 

3.  Crest  elevation: 

661.5 

4.  Gates: 

N/A 

5.  O/S  Channel: 

Natural  lake  bottom 

6.  D/S  Channel: 

Streambed 

7.  General: 

5  feet  clearance  from 
centerline  channel  to 
low  chord  of  bridge 

j.  Regulating  Outlets 

1.  Invert: 

641.3  (d/s) 

2.  Size: 

16  inch 

3.  Description: 

Cast  iron  to  gate  valve, 
concrete  to  outlet  structure 

4.  Control  Mechanism: 

16  inch  cast  iron  valve  with 
hand  operated  valve  stem 
in  concrete  gate  structure 
on  upstream  slope 

5.  Other: 

2.0'  wide  by  1.5'  opening 
in  concrete  headwall 
at  toe  of  dam. 
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SECTION  2:  ENGINEERING  DATA 

2.1  DESIGN  DATA 


The  available  data  consists  of  an  inventory  data  sheet  from  the 
Connecticut  Department  of  Environmental  Protection,  and  an 
inspection  report  by  Charles  Pelletier,  in  February  1979,  which  is 
also  available  from  the  State  of  Connecticut.  The  inspection 
report  includes  seepage  observed  at  the  outlet  pipe,  the  condition 
of  the  spillway  and  recommends  monitoring  of  the  seep.  The  in¬ 
spection  report  and  inventory  data  sheets  indicate  the  design 
features  stated  previously.  There  are  no  engineering  values, 
assumptions,  test  results  or  calculations  available  for  the 
original  construction  of  the  dam  or  subsequent  spillway 
construction  and  raising  of  the  dam. 

2.2  CONSTRUCTION  DATA 

No  information  is  available  for  construction  of  the  dam  as  done 
by  the  original  owner  or  the  present  owner. 

2.3  OPERATION  DATA 


Lake  level  readings  are  not  taken  at  the  dam  nor  is  the  lake 
level  altered  other  than  from  normal  flows.  The  owner  reports  that 
the  spillway  capacity  has  never  been  exceeded.  No  formal  operation 
records  are  known  to  exist. 

2.4  EVALUATION  OF  DATA 

a.  Availability  -  Existing  data  was  provided  by  the 
Connecticut  Department  of  Environmental  Protection,  Water  Resources 
Unit.  The  owner  made  the  project  available  for  visual  inspection. 

b.  Adequacy  -  The  limited  amount  of  detailed  engineering  data 
available  was  generally  inadequate  to  perform  an  in-depth 
assessment  of  the  dam,  therefore,  the  assessment  of  this  dam  must 
be  based  on  visual  inspection,  performance  history,  hydraulic 
computations  of  spillway  capacity  and  approximate  hydrologic 
judgements. 

c.  Validity  -  A  comparison  of  record  data  and  visual  observa¬ 
tions  reveals  no  significant  discrepancies  in  the  record  data. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General  -  Based  upon  the  visual  inspection  performed  on 
March  31,  1980,  the  overall  condition  of  the  project  appears  to  be 
fair.  The  inspection  revealed  items  requiring  repair,  maintenance 
and  monitoring.  The  reservoir  level  was  at  elevation  662.0  at  the 
time  of  the  inspection.  The  valve  chamber  and  valve  for  the  low- 
level  outlet  could  not  be  observed  at  the  time  of  the  inspection. 


Crest  -  The  top  of  the  dam  showed  no  signs  of  misalign¬ 
ment  or  visible  cracking.  However,  there  is  an  unpaved,  two  lane 
road  which  extends  the  length  of  the  dam.  This  road  had  a  number  of 
pot  holes  and  ruts  (Photo  2). 

Upstream  Slope  -  The  upstream  slope  has  dumped  riprap  to 
within  3+  feet  of  the  crest.  The  strip  between  the  riprap  and  the 
top  of  the  dam  is  covered  with  weeds  and  brush,  and  has  several 
areas  eroded  by  trespassing  (Photo  1).  Several  areas  along  the 
water  had  missing  riprap,  causing  this  part  of  the  slope  to  be  quite 
irregular  (Photo  1). 

Downstream  Slope  -  The  downstream  slope  shows  no  signs  of 
misalignment  or  sloughing.  The  entire  slope  is  covered  with  weeds 
and  brush  (Photo  3).  A  seep  of  2-3  gpm  was  observed  at  the  left 
side  of  the  toe  of  the  dam.  Water  from  this  seep  was  clear.  A 
small  depression  was  noted  approximately  6  feet  below  the  top  of 
the  slope,  15+  feet  right  from  the  outlet  headwall.  This  depres¬ 
sion  is  approximately  6  feet  long  and  1  foot  deep. 

Spillway  -  The  spillway  is  an  unlined  channel  with  a 
narrow-crested  concrete  weir.  The  left  and  right  concrete  abutment 
walls  had  several  large  cracks  with  horizontal  displacement  (toward 
channel)  along  these  cracks  (Photo  6).  A  log  and  some  wood  debris 
was  observed  in  the  approach  channel  (Photo  4).  The  discharge 
channel  had  some  small  overhanging  trees  and  a  small  earth  dike  on 
each  side  of  the  channel  just  downstream  from  the  dam. 

c.  Appurtenant  Structures  -  The  concrete  valve  chamber  for  the 
low-level  outlet  had  some  spalling  on  the  top  surface  and  showed 
signs  of  settlement  at  the  upstream  side;  however,  no  sign  of 
cracking  was  observed  on  the  exterior  surface.  The  interior  walls 
could  not  be  inspected.  The  size,  type  and  length  of  the  outlet 
conduit  could  not  be  observed.  The  outlet  headwall  hrJ  no  spalling 
and  appeared  to  be  in  good  condition  (Photo  5).  A  flow  of  4-6  gpm 
was  observed  coming  from  the  outlet  in  the  headwall.  The  dry-laid 
retaining  wall  at  the  right  side  of  the  outlet  channel  is  in  poor 
condition.  The  outlet  channel  itself  is  fairly  wide  and  is  filled 
with  some  debris  and  brush.  The  channel  is  also  filled  with  orange- 
brown  deposits,  which  seriously  restrict  flow  from  the  outlet 
(Photo  5). 

d.  Reservoir  Area  -  The  area  surrounding  the  lake  is  wooded, 
rolling  and  was  lightly  developed  along  the  waterfront. 
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e.  Downs iceam  Channel  -  The  downstream  channel  for  the  dam  is 
wooded  arid  undeveloped  to  the  impact  area.  There  are  two  dams  in 
this  channel;  one  at  Sabo  Pond  about  2700  feet  downstream  and  one  at 
Goss  Pond  about  10,700  feet  downstream.  The  dam  at  Sabo  Pond  is  an 
old  dry-laid  masonry  and  earth  structure  about  12  feet  high  and  50 
feet  long.  Goss  Pond  Dam  is  a  large  earth  embankment  approximately 
650  feet  in  length  and  28  feet  in  height. 

3.2  EVALUATION 


Based  upon  the  visual  inspection  the  project  is  assessed  as 
being  in  fair  condition.  The  following  features  which  could 
influence  the  future  condition  and/or  stability  of  the  dam  were 
identified. 

1.  Cracking  and  horizontal  movement  of  the  spillway  channel 
concrete  abutment  walls. 

2.  Seepage  at  the  left  end  of  the  toe  of  the  dam. 

3.  Erosion  and  lack  of  proper  slope  protection  on  the  upstream 
slope  of  the  embankment. 

4.  Depression  area  on  downstream  slope. 

5.  Lack  of  proper  protection  for  top  of  dam. 

6.  Outlet  seriously  restricted  by  sedimentation. 


* 
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SECTION  4:  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  OPERATIONAL  PROCEDURES 

a.  General  -  There  are  no  formal  procedures  for  regulation  of 
flows  or  lake  levels.  The  only  gated  outlet  is  the  low-level  outlet 
at  the  center  of  the  dam. 

b.  Description  of  any  Formal  Warning  System  in  Effect  -No 
formal  warning  system  is  in  effect. 

4.2  MAINTENANCE  PROCEDURES 

a.  General  -  No  formal  program  for  maintenance  of  the  dam  is 
in  existence.  The  owner  reports  that  cutting  of  the  brush  on  the 
dam  slopes  and  filling  of  ruts  in  the  road  across  the  crest  is 
performed  as  needed. 

b.  Operating  Facilities  -  No  formal  program  for  maintenance  of 
the  low-level  outlet  is  in  existence. 

4.3  EVALUATION 


The  operation  and  maintenance  procedures  are  generally  poor  and 
require  improvement.  A  formal  program  of  operation  and  maintenance 
procedures  should  be  implemented  by  the  owner,  including 
documentation  to  provide  complete  records  for  future  reference. 
Also,  an  emergency  action  plan  and  formal  warning  system  should  be 
developed  and  implemented  within  the  time  period  indicated  in 
Section  7.2c.  Remedial  operation  and  maintenance  recommendations 
are  presented  in  Section  7. 
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SECTION  5:  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 
5. 1  GENERAL 


M  The  watershed  is  0.36  square  miles  of  densely  wooded  rolling 

terrain  located  in  the  Thames  River  Basin  with  light  residential 
development  along  the  lake.  Approximately,  ?5%  of  the  watershed 
area  consists  of  flat  land  and  lake  surface.  The  spillway  is  an 
unlined  channel  with  concrete  side  walls  and  has  no  gate.  The  low- 
level  outlet  is  gated  at  the  upstream  end. 

The  maximum  possible  storage  to  the  top  of  dam  (El.  667.8)  is 
estimated  to  be  715  acre-feet.  The  Ashford  Lake  Dam  is  classified 
as  small  in  size  and  has  a  hazard  classification  of  high. 

_  5.2  DESIGN  DATA 

No  hydraulic  or  hydrologic  design  data  or  computations  could  be 
found  for  the  original  construction. 

5. 3  EXPERIENCE  DATA 

•  No  information  on  serious  problem  situations  arising  at  the  dam 

was  found,  and  the  maximum  discharge  at  this  dam  is  unknown. 

5. 4  TEST  FLOOD  ANALYSIS 

Based  upon  the  Army  Corps  of  Engineers'  "Preliminary  Guidance 

Kfor  Estimating  Maximum  Probable  Discharges",  dated  March  1978,  the 
watershed  classification  (rolling),  and  a  watershed  area  of  0.36 
square  miles,  a  PMF  of  800  cfs,  or  2220  cfs  per  square  mile,  is 
estimated  at  the  dam  site.  The  dam  is  classified  as  a  small  size, 
high  hazard  dam.  Therefore,  the  test  flood  range  to  be  considered 
is  from  the  ^  PMF  to  the  PMF.  Due  to  the  limited  use  of  the 
recreational  facility  at  the  initial  impact  area  a  test  flood  of  h 
■  PMF  is  selected  for  Ashford  Lake  Dam. 

The  peak  inflow  at  the  *s  PMF  is  determined  to  be  400  cfs,  and 
the  peak  outflow  is  estimated  to  be  120  cfs  (maximum  pool  elevation 
at  663.4)  with  a  freeboard  to  the  top  of  the  dam  of  4.4  feet.  The 
spillway  capacity  with  the  pool  to  the  top  of  the  dam  (elevation 
667.8)  is  estimated  to  be  650  cfs,  which  is  greater  than  100%  of  the 
routed  test  flood  outflow. 

5. 5  DAM  FAILURE  ANALYSIS 

The  impact  at  downstream  areas  upon  failure  of  the  Ashford  Lake 
*  dam  was  assessed  using  the  "Rule  of  Thumb  Guidance  for  Estimating 

Downstream  Dam  Failure  Hydrographs",  issued  by  the  Army  Corps  of 
Engineers.  The  peak  outflow  before  failure  of  the  dam  would  be 
about  120  cfs  and  peak  failure  outflow  from  the  dam  breaching  is 
estimated  to  be  13,300  cfs;  resulting  in  a  failure  flood  depth  of 
10+  feet  just  below  the  dam  and  a  loss  of  more  than  a  few  lives  at 
the  initial  impact  area. 
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The  estimated  failure  outflow  would  result  in  a  rise  of  4  feet 
in  the  water  level  at  Sabo  Pond,  which  would  overtop  a  small  stone 
dam  and  cause  minor  damage  to  a  portion  of  North  Street  located 
2600+  feet  downstream  of  Ashford  Lake  dam.  Some  10,000  feet 
downstream  from  Ashford  Lake  Dam,  the  pool  elevation  in  Goss  Pond 
is  expected  to  rise  8.6  feet,  activating  the  emergency  spillway  and 
overtopping  the  Goss  Pond  dam  by  4  feet.  This  rapid  rise  in  the 
lake  level  at  Goss  Pond  will  inundate  a  beach  area,  boat  launching 
areas  and  portions  of  a  campfire  site  at  a  Boy  Scout  recreational 
facility.  Water  overtopping  Goss  Pond  Dam  and  flowing  through  the 
emergency  spillway  will  inundate  a  campsite  and  rifle  range  below 
the  dam.  Discharge  through  this  area  is  estimated  to  be  6100  cfs, 
causing  inundation  of  up  to  8.6  feet  of  water.  Additionally,  the 
Cub  Scout  activity  site  1600+  feet  below  the  Goss  Pond  Dam  could 
also  be  impacted  due  to  dam  failure  {See  Appendix  D-21  and  Sheet  D- 
l).  This  area,  which  is  7+  feet  above  the  streambed,  is  expected  to 
be  inundated  by  1+  feet  of  water  upon  failure  of  Ashford  Lake  Dam. 

As  well  as  increasing  the  water  level  in  the  stream  below  Goss 
Pond  Dam,  overtopping  of  this  embankment  will  also  sharply  increase 
the  possibility  for  failure  of  the  dam,  increasing  the  potential 
for  loss  of  life  and  economic  loss  further  downstream. 
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SECTION  6:  EVALUATION  OF  STRUCTURAL  STABILITY 

6.1  VISUAL  OBSERVATIONS 


The  dam  has  a  cross-section  with  an  upstream  slope  of  2  hori¬ 
zontal  to  1  vertical,  width  at  top  of  20  feet  and  a  downstream  slope 
of  2.5  horizontal  to  1  vertical.  There  is  no  evidence  of  toe  drains 
or  other  methods  of  seepage  control.  There  are  areas  of  the  project 
which  require  repair,  maintenance  and  monitoring.  These  include 
seepage  at  the  toe  of  the  dam,  riprap  repair,  lack  of  proper  crest 
and  upstream  slope  protection,  and  cracking  and  movement  of  the 
concrete  abutments  at  the  spillway  channel.  For  recommendations, 
see  Section  7. 

6.2  DESIGN  AND  CONSTRUCTION  DATA 


There  is  not  sufficient  design  and  construction  data  available 
to  permit  an  in-depth  assessment  of  the  structural  stability  of  the 
dam. 

6.3  POST  CONSTRUCTION  CHANGES 


According  to  the  owner,  the  following  changes  were  made  to  the 
original  construction  after  1949: 

1.  Construction  of  the  spillway  channel. 

2.  Riprap  placed  on  upstream  slope. 

3.  Embankment  raised  to  elevation  of  spillway  abutments. 

6.4  SEISMIC  STABILITY 


The  dam  is  in  Seismic  Zone  1  and  according  to  the  Army  Corps  of 
Engineers'  "Recommended  Guidelines",  need  not  be  evaluated  for 
seismic  stability. 
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SECTION  7: 


ASSESSMENT.  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  PROJECT  ASSESSMENT 


a.  Condition  -  Based  upon  the  visual  inspection  of  the  site 
and  past  performance,  the  project  appears  to  be  in  fair  condition, 
with  items  which  require  maintenance,  repair  and  monitoring. 

Based  upon  the  Army  Corps  of  Engineers'  "Preliminary 
Guidance  for  Estimating  Maximum  Probable  Discharges",  dated  March 
1978,  and  hydraulic/hydrologic  computations,  peak  test  flood  inflow 
to  the  lake  is  400  cfs  and  peak  outflow  is  120  cfs  with  freeboard  to 
the  top  of  the  dam  of  4.4  feet.  The  spillway  capacity  with  the 
water  level  to  the  top  of  the  dam  is  650  cfs,  which  is  greater  than 
100%  of  the  routed  test  flood  outflow. 

b.  Adequacy  of  Information  -  The  information  available  is  such 
that  assessment  of  the  condition  and  stability  of  the  project  must 
be  based  solely  on  visual  inspection,  past  performance  and  sound 
engineering  judgement. 

c.  Urgency  -  It  is  recommended  that  the  measures  presented  in 
Section  7.2  and  7.3  be  implemented  within  1  (one)  year  of  the 
owner's  receipt  of  this  report. 

7.2  RECOMMENDATIONS 

It  is  recommended  that  further  investigation  be  made  by  a 
registered  professional  engineer  qualified  in  dam  design  and 
inspection  pertaining  to  the  following  items.  Recommendations 
should  be  made  by  the  engineer  and  implemented  by  the  owner. 

1.  Repair  of  the  concrete  abutment  walls  at  the  spillway 
(Photo  6). 

2.  The  significance  of  the  depression  area  on  the  downstream 
slope  in  the  central  portion  of  the  embankment  and  settle¬ 
ment  of  the  valve  chamber  on  the  upstream  slope. 

3.  Origin  and  significance  of  seepage  at  the  to>'  of  the  dam 
near  the  outlet  channel  and  at  the  left  abutment. 
Development  of  a  program  to  reduce  or  stop  seepage  through 
the  embankment,  if  required. 

4.  Further  inspection  to  determine  the  condition  of  the 
upstream  gate  valve  and  inside  of  the  valve  chamber. 

5.  Further  inspection  to  determine  the  condition  of  the  low- 
level  outlet.  This  can  be  done  by  closing  the  valve  at  the 
upstream  end  and  observing  the  outlet  for  seepage. 
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6.  Development  of  a  program  for  monitoring  of  seepage  through 
the  embankment  and  low-level  outlet  if  measures  to  stop 
seepage  Are  not  required. 

7.3  REMEDIAL  MEASURES 

a.  Operation  and  Maintenance  Procedures  -  The  following 
measures  should  be  undertaken  by  the  owner  within  the  time  period 
indicated  in  Section  7.1.c,  and  continued  on  a  regular  basis: 

1.  Round-the-clock  surveillance  should  be  provided  during 
periods  of  heavy  precipitation  or  high  project 
discharge.  The  owner  should  develop  and  implement  an 
emergency  action  plan  and  downstream  warning  system  in 
case  of  emergencies  at  the  dam. 

2.  A  formal  program  of  operation  and  maintenance  pro¬ 
cedures  should  be  instituted  and  fully  documented  to 
provide  accurate  records  for  future  reference.  This 
should  include  removal  of  all  brush  and  small  trees 
from  the  embankment,  greasing  and  operating  outlets  at 
least  once  a  year  and  removing  all  debris  from  the 
spillway  and  discharge  channels. 

3.  A  comprehensive  program  of  inspection  by  a  registered 
professional  engineer  qualified  in  dam  inspection 
should  be  instituted  on  a  biennial  basis. 

4.  Eroded  upstream  slope  of  the  embankment  should  be 
graded  and  riprap  protection  placed  to  well  above  the 
water  line. 


5.  The  road  on  the  top  of  the  dam  should  be  regraded  and 
proper  protection  placed. 

6.  The  spalled  concrete  of  the  valve  chamber  should  be 
repaired. 

7.  All  obstacles,  debris,  or  overhanging  trees  and  brush 
on  the  spillway  crest,  and  the  floor  of  the  spillway 
approach,  discharge  and  low-level  outlet  channels 
should  be  removed.  The  damaged  earth  dikes  along  the 
spillway  discharge  channel  should  be  restored  to 
prevent  spillway  discharge  along  the  toe  of  the  dam. 

8.  The  gate  valve  for  the  low-level  outlet  should  be 
opened  at  least  once  a  year  to  check  its  condition  and 
to  flush  the  outlet  pipe.  The  valve  should  also  be 
greased  at  this  time. 

9.  The  cutting  of  grass,  brush  and  trees  on  the  top, 
slopes  and  at  the  toe  of  the  embankment  should  be 
continued  as  part  of  the  routine  maintenance 
procedures. 


10.  A  program  for  periodic  inspection  by  the  owner  or  owner 
representative  should  be  developed. 

7.4  ALTERNATIVES 

This  study  has  identified  no  practical  alternatives  to  the 
above  recommendations. 
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ASHFORD  LAKE  DAM  -  ASHFORD 

This  dam  was  inspected  on  February  7,  1979  in  the  company  of  Paul  Biscuti. 

It  was  evident  that  there  had  been  substantial  flow  in  the  spillway  during  the 
recent  high  runoff. 

The  embankment  is  wide  and  supports  a  two  lane  roactoay.  There  is  nominal  seepage 
flow  in  the  vicinity  of  the  outlet  end  of  the  drain  down  pipe.  There  are  no 
trees  on  the  dam.  However,  there  is  brush  present  which  should  be  removed  regularly. 
There  is  evidence  that  this  has  been  done  in  the  past. 

Overflow  is  through  an  earthen  channel  which  passes  through  a  box  culvert  about 
5  feet  high  and  10  feet  wide  at  the  extreme  right  hand  end  of  the  dam.  The  bottom 
of  the  channel  may  be  rock  lined,  however  this  was  not  evident.  Inspection  under 
more  favorable  conditions  will  allow  determination  of  the  presence  of  u  lining. 

There  is  no  evidence  of  significant  erosion  of  the  channel. 


The  wing  walls  of  the  box  culvert  are  cracked  and  in  need  of  repair. 

This  dam  is  in  acceptable  condition.  It  is  suggested  that  the  seepage  be  monitored 
by  the  owner  and  occassional ly  be  the  State. 
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INDIAN  TRAILS  COUNCIL  BOY  SCOUTS  OF  AMERICA 

5  Connecticut  Avenue  •  Norwich,  Connecticut  06360  •  (203)887-9291 


April  18 ,  1930 
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Peter  Heynen 
Cahn  Engineers 
Barnes  Industrial  Park 
Wallingford,  CT  06492 

Dear  Mr.  Heynen: 

It  is  my  understanding  that  you  are  doing  a  study  of  the 
Ashford  Lake  Dam  that  includes  the  effects  downstream  in  the 
event  of  a  breach  of  that  dam. 

I  am  not  an  alarmist.  However,  we  are  one  of  the  largest 
property  owners  below  the  dam  and  we  do  have  the  responsibility 
for  250  Scout  campers  per  week  during  the  summer  months.  Would 
it  be  possible  for  us  to  have  a  copy  of  the  report  when  it  is 
completed? 


Sincerely 


Scout  Executive 


TB/cb 


i 


» 
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Member  Agency  •  United  Way  ol  Southeastern  Connecticut  •  Willimantic  Area  United  Way 
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APPENDIX  C 
DETAIL  PHOTOGRAPHS 
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PHOTO  LOCATION  Pi  AM 
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Photo  1  -  Erosion  and  riprap  on  upstream  slope  of  dam 
taken  from  gate  structure  (March  1980). 
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Photo  ?  -  Unpaved  road  and  potholes  on  top  of  dam  taken 
from  right  abutment  (March  1980). 
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Photo  5  -  Low-level  outlet  structure  taken  from  discharge 
channel  (March  1980). 
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Photo  6  -  Craking  of  right  spillway  abutment  wall  (upstream) 
taken  from  spillway  channel  (March  1980). 
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CXVER8FIED  TECHNOLOGIES  CORR  consult**  engineers 

NORTH  HAVEN.  CONN. 


ha .c^r  NON  FEDERAL  DAM  INSPECTION 

project  no.  80-10-11 

.SHEET  2-  QE  2 A 

NEW  ENGLAND  DIVISION 

computed  my  Vv^j- 

-  DATE 

ASHFORD  LAKE  DAM 

CHECKED  mv  £ 

CATE  ZjJjJJLS 

• 

SUMMARY-  ^YDRAULI C/^YDROLOG I C  COMPUTATIONS 

TEST  KQOD  PEAK  INFLOW  h  PMF 


PERFORMANCE  AT  PEAK  FLOOD  CONDITIONS: 

peak  Inflow 

PEAK  pUTFLOW 

SPIL.^AP.  TO  TOP  OF  DAM  (EL. 667. 8) 

SPIL.fAP.  TO  TOP  OF  DAM  %  OF  TEST  FLOOD  OUTFLOW 
SPIL.^AP.  TO  TEST  FLOOD  ELVN. 

SPIL.RaP.  TO  TEST  FLOOD  ELVN.Z  OF  TEST  FLOOD  OUTFLOW 

I 

TEST  RLOOD*DAM  OVERTOPPED: 

Maxim jm  pool  elevation 

MAX I Ml JM  SURCHARGE  HEIGHT  ABOVE  SPILLWAY  CREST 
NON-OVERFLOW  SECTION  OF  THE  DAM  OVERTOPPED  BY 
FREEBOARD  TO  TOP  OF  DAM 


EL 


^00  CFS 
120  cFs 
$46  cFs 
538% 

4-20  cfs 
loox 

NO 

463.4 

2,1  JET. 

.A. 

4.4  FT 


T; 


DOWNSTREAM  FAILURE  CONDITIONS: 

TOTAL; PEAK  FAILURE  OUTFLOW 
HEIGHT  AT  TIME  OF  FAILURE 

CONDITIONS  AT  INITIAL  IMPACT  AREA:  (GOSS  POND) 
ESTIMATED  stage  before  failure(emerg.spilway  el.) 
estimated  stage  after  failure 

ESTIMATED  RAISE  IN  STAGE  AFTER  FAILURE  Yi 


13,275  CFS 
9.7  FT 


EL<493.3 
el,501.9 
'  8.6+ft 


CONDITIONS  AT  SECONDARY  IMPACT  AREA: (cubscouts  activities  site) 
,  .  !  SEE  H  &  H  analysis,!). 22  j 


- L 


*r .  V* 


1  ‘  * 


TSC-NE -ENG-1 
4-13-7S 


INFORMATION  ST 


and  ktrietal  -  oams  planked  win  constructed  by  scs 


•  IDENTIFICATION  ANO 

"  Eastern 


GOSS  POND 

LOCATION  - — 

Conn.  Boy  Scout  Pond 


zaSmim* 

mtHTnT'! 


Mount  Hope  -  Shetuckot 

IIVCT  nmTOWg) - 

Goa 9  Brock 

IMtB«ITPW»  QjKnCOJ - 

Connecticut 

Twrucwn - 

Windham 

Mwrnwci - 

Ashford 


)U>  MrAM 

Oft-A^ 


CO-Ol 


...  498-° 

ntvwiamrw  Brnwi  tttmiD~rni.rttT  wu — 

1).  0»U  FLAN  APPNOVED _ 

14.  DATE  or  MOST  HUNT  SUPPLEMENT 
(LEAVE  BLANK  IF  NOT  SUPPLEMENTED] 

15.  MTt  CONST NUCT ION  COMFLCTtO  1963 
(LEAVE  HNNK  IF  NOT  CONFUTE.] 

l*./TT»rOSMN  IC1KLC  APPUCARIE)  • 

HMUOUCK,  CONCKTE.  0T*N 

17.  PUNNED  PURPOSES  LGFRCtf-AkVARPt-WANU  )  -  -v 

fi ooo  rnTYTtrim  Sn-nninir'  i  wn  n  irr  » 

MUNICIPAL  UNO  INDUSTRIAL  MATED  SUFFLT,  IONISATION. 
NAVIGATION.  NYONO-EIECTRIC,  SEDIMENT  CONTNOi. 

COM  FIOM  AUGMENT AT  ION,  OTHEN 

B 

10.  HATANO  CUSS  (A.  N.  ON  C)  _ 

1*.  EARTHQUAKE  ZONE  y  lo.  1.  Z.  J.  or  4)  1 _ 


1158 


SIZE  AND  CAPACITY 

ZO.  DRAINAGE  AREA  UNCONTROLLED 
(UPSTREAM  FROM  STRUCTURE) 

II.  DRAINAGE  AREA  CONTROLLED  _ 
(UPSTREAM  FROM  STRUCTURE) 

ZZ.  MAXIMUM  FILL  HEIGHT  _ 

(FROM  LOU  POINT  ON  CENTfltt.il 
TO  TOP  OF  SCTTLEO  FIU.) 


Z3.  CREST  LENGTH  OF  DAM  (ALONG  CENTERLINE) 

24.  VOLUME  OF  FILL  *7/000 _ 


Z».  SUSMERGEO  SEOIHENT  STORAGE  ; - 

26.  AERATED  SEDIMENT  STORAGE _ — ~ 

27.  MUNICIPAL  AND  INDUSTRIAL  MATER  STORAGE 


ZD.  RECREATION  MATER  STORAGE  /  _ _ AC.  FT. 

29.  FISH  AND  MILOLIFE  STORAGE  J  1*1 _ AC.  FT. 

30.  IRRIGATION  STORAGE  _ — — _ AC.  FT. 

31.  OTHER  IENEFICIAL  STORAGE  _ — — _ AC.  FT. 

32.  TOTAL  FLOOD  STORAGE  _  _ 3g_:-7B  _AC.  FT.  »'7 

33.  TEMPORARY  EMERGENCY  SPILLMAY  STORAGE  (BETWEEN  CREST 
OF  LOMCST  EMERGENCY  SPILLMAY  ANO  TOP  OF  SETTLED  FILL) 

_ _ 176  AC.  FT.  A 

34.  SURFACE  AKA  OF  NORMAL  POOL  _ 24 _ AC.  ^ 

35.  LENGTH  OF  SHORE  LINE  OF  NORMAL  POOL  Q  .  9  MILES 

36.  MAXIMUM  DEPTH  OF  NORMAL  POOL  19  «  5 _ fT, 

PRINCIPAL  SPILLMAY  FEATURES 

37.  2SMGZPAL  SPILLMAY  TYPE  (CIRCLE  APPLICAtLE)  - 
g]PE  JwOLITHIC.  OPEN  CONCKTE  STRUCTUK,  OTHER 

34.  IS  THERE  COLO  HATER  RELEASE  FACILITY!  MO 


39.  NUMBER  OF  STAGES  _ JL_ _ 

40.  LOM  STAGE  CAPACITY  _ *~^  — 

(AT  HIGH  STAGE  PRINCIPAL  SPILLfiATfRESTT 

41.  PRINCIPAL  SPILLMAY  CAPACITY  _ _ ^  ^ 

(AT  LOWEST  EMERGENCY  SPILLMAY  CKSTT 


PRINCIPAL  SPILLMAY  CONDUIT  FEATUKS 


_(»  *r  Z) 


CFS  Y' 


42.  MAJOR  PQUMfcdF  CONDUIT  IS  ON  (CIRCLE  APPLICABLE)  - 

ROCIt  orcartO 

43.  TYPE  OF  ENERGY  DISSIPATOR  (CIRCLE  APPLICABLE)  - 
IMPACT  BASIN.  SAF.  PLUNGE  POOL.  jONE,  JTHER 

44.  CONDUIT  SIZE  1  •  5  ^ 

(URGEST  CONOUIT  THROUGH  DAN)  (DIAH.  IN  FT.  IF  WIND) 
(HEIGHT  AND  WIDTH  IN  FT.  IF  MONOLITHIC)  ALSO  SHOW 
NUMBER  OF  BARKLS  IF  MULTI-BARREL 

45.  JNUT-PrPtmiRCLE  APPLICABLE)  -^CONCRETE- OPEN  TOP. 
(.COVERED  TOPj/HOOD  INLET.  METAL-OPETTOrpTHER 

23  2 

46.  HEIGHT  OF  RISER^  ^  ,i)L  QMUi  _ FT 

EMERGENCY  SPILLWAY  FEATURES 

47.  PRIMARY  EMERGENCY  SPILLWAY  TYPE  (CIRCLE  APPLICABLE) 
•rUOSEU  CONDUIT ,  OPEN  CONCKTE  STRUCTURE.  EARTH. 
VjEGETATEdTtSOFT  ROCK,  HARD  ROCK  3/ 

120 

46.  PRIMARY  EMERGENCY  SPILLWAY  WIDTH  FT 

(CREST  LENGTH  FOR  CONCKTE) 

49.  1.4% 


1/  N.  N.  Fun— IN.  1938,  Ph/llogripHy  of  Eilttrn  Unltid  Stitii,  HcGriw  HU)  Book  Co.,  Ntw  York,  N.  V. 
1/  So*  TSC  Tochnlctl  Not*  -  Englntirlng  UO-ZZ. 
y  Soft  Rock  -  Rock  th«t  will  trade  wHcn  subjtcttd  to  flowing  witer. 

Word  Rock  -  Rock  tHtt  t»  mil  tint  to  troslon  dut  to  flowing  wit tr. 


I  -  ‘ 


0.i>  oi-  2 


imnrr 


CFS 


(UMCN  ROC^^Wf 

4.7  ✓ 

■  BTrrrRW  fh  rimno*  lEMtrciinrw  huhany fT' 

EHERGENCV  SR1LLHAY  AND  TOR  Of  DAN 


SI. 


IT  EMERGENCY  SR1U.WAY  IS  (CIRCLE  ARRU  CARLE) 

T earth.  vegetated.  soft  dock,  hard  rock  y 


S).  WIDTH  OF  SECONOART  EMERGENCY  SFILLUAV 


FT. 


S4.  CAFACITY  OF  SECONOABT  EMERGENCY _ 

SFILUMY  (WHEN  FOOL  IS  AT  TOF  BfTOTT 


CFS 


BTrmrwmr  nrwnar  otb  chest  nr  gtaroaT' 

EMERGENCY  SFILLMAY  ADO  TOF  OF  DM 


OMIT  ITEMS  »■»  IF  DRAINAGE  AREA  IS 
LESS  THAW  10  SQUARE  MILES _ 


St.  MU  LENGTH  OF  SOFT  ROCK  3, 
OR  YEGETATEO  SFILLMAY 


r  ROCK  V  EARTH  FT. 

(AYjstf  TR-S2  Fonsmwrrwr 


S7. 


msrvmzx  material  in  eartn  bi  to® — 

SFILLMAY  (FREOOHINAIIT  MATERIAL  AT  OR  NEAR  SURFACE 
BEFORE  TOF  SOILING) 


baraissmcMioii  or  above  material 


SB. 


meat  or  wthom  through  wsrrcrnrB*  iartk 

SFILLMAY  (DURING  FASSAGE  OF  FREEBOARO  HYOROGRAFH) 


AC.  FT. 


COST  BATA 

WORK  FLAM 

to.  UNO  RIGHTS  COST  S 


Not  Applicable 


tl.  FEDERAL  SHARE  OF  LARO  RIGHTS  COST  »_ 


S2.  CONSTRUCTION  COST  S  _ _ 

(ODES  NOT  INCLUDE  LAND  ITtWTT.TliBMttllTIB  Wi 
PROJECT  ADMINISTRATION} 


S3.  FEDERAL  SHARE  OF  CONSTRUCTION 
COST  IN  FERCENT  _ 


r 

C 


COMFLETEO  STRUCTURE 
t«.  FINAL  CONSTRUCTION  COST  I 


MISCELLANEOUS  OATA 

S5  Boy  Scout  Pond 


wcxir  wwrorMH 


tt. 


ram!  of  RESERYOIR 


f7.  NUREST  CITY  OR  TOWN  BarrengjULi 


tt.  TYFE  OF  OAM  IF  CONCRETE  (CIRCLE  AFFLICAILE) 
■UTTRESS.  ARCH.  MULTI -ARCH 


ft.  IS  DISCHARGE  THROUGH  FRINCIPAL  SFILLMAY  CONTROLLED 
BY  GATES?  NO  _ 


70.  ESTIMATED  COMPLETION  DATE 
(IF  UNDER  CONSTRUCTION) 


7).  owner  Eastern  Conn.  Council  of  Boy 

72.  ENGINEERING  BY  SCS _ SCOUtS 


73.  CONSTRUCTION  BY  Becker  CORBt »  CO . 

(CONSTRUCTION  CONTRACTOR) 


74.  ABOVE  DATA  FURNISHED  BY 


It.  REMABKS 


*  Coat  Data  not 


75.  OATE  OATA  FURNISHED  12/22/75 
applicable.  CO-ci  funding. 


) 


y  Soft  Rack 
Mart  Rock 


Rock  tNat  will  trod,  when  subjected  te  flowlnf  water. 
Reck  tNat  Is  resistant  te  erosion  due  td  flowing  water. 


£. 


Vj 


PRELIMINARY  GUIDANCE 


FOR  ESTIMATING 
MAXIMUM  PROBABLE  DISHiARGES 
IN 

PHASE  I  DAM  SAFETY 
INVESTIGATIONS 


New  England  Division 
Corps  of  Engineers 


March  1978 


MAXIMJM  PROBABLE  FLOOD  INFLOWS 
NED  RESERVOIRS 


Project 

£ 

D.A. 

MPF 

(cfs) 

(sq.  mi.)  c 

fs/aq.  mi 

Hall  Meadow  Brook 

26,600 

17.2 

1,546 

East  Branch 

15,500 

9.25 

1,675 

Thomas ton 

158,000 

97.2 

1,625 

Northfield  Brook 

9,000 

5.7 

1,580 

Black  Rock 

35,000 

20.4 

1,715 

Hancock  Brook 

20,700 

12.0 

1,725 

Hop  Brook 

26,400 

16.4 

1,610 

Tully 

47,000 

50.0 

940 

Barre  Falls 

61,000 

55.0 

1,109 

Conant  Brook 

11,900 

7.8 

1,525 

Knightville 

160,000 

162.0 

987 

Littleville 

98,000 

52.3 

1,870 

Colebrook  River 

165,000 

118.0 

1,400 

Mad  River 

30,000 

18.2 

1,650 

Sticker  Brook 

6,500 

3.43 

1,895 

Union  Village 

110,000 

126.0 

873 

North  Hartland 

199,000 

220.0 

904 

North  Springfield 

157,000 

158.0 

994 

Ball  Mountain 

190,000 

172.0 

1,105 

Townshend 

228,000 

106.0(278  total) 

820 

Surry  Mountain 

63,000 

100.0 

630 

Otter  Brook 

45,000 

47.0 

957 

Birch  Hill 

88,500 

175.0 

505 

East  Brimfield 

73,900 

67.5 

1,095 

Westville 

38,400 

99.5(32  net) 

1,200 

West  Thompson 

85,000 

173.5(74  net) 

1,150 

Hodges  Village 

35,600 

31.1 

1,145 

Buf fumville 

36,500 

26.5 

1,377 

Mansfield  Hollow 

125,000 

159.0 

786 

West  Hill 

26,000 

28.0 

928 

Franklin  Falls 

210,000 

1000.0 

210 

Blackwater 

66,500 

128.0 

520 

Hopkinton 

135,000 

426.0 

316 

Everett 

68,000 

64.0 

1,062 

MacDowell 

36,300 

44.0 

825 

MAXIMUM  PROBABLE  FLOWS 
RASED  ON  TWICE  THE 
STANDARD  PROJECT  FLOOD 
(Flat  and  Coastal  Areas) 


River 

SPF 

(cfs) 

D.A. 

(sq.  mi.) 

MPF 

(cfs/sq.  mi.) 

1. 

Pawtuxet  River 

19,000 

200 

190 

2. 

Mill  River  (R.I.) 

8,500 

34 

500 

3. 

Peters  River  (R.I.) 

3,200 

13 

490 

4. 

Kettle  Brook 

8,000 

30 

530 

5. 

Sudbury  River. 

11,700 

86 

270 

6. 

Indian  Brook  (Hopk.) 

1,000 

5.9 

340 

7. 

Charles  River. 

6,000 

184 

65 

8. 

Blackstone  River. 

43,000 

416 

200 

9. 

Quinebaug  River 

55,000 

331 

330 

•  1 


ESTIMATING  EFFECT  OF  SURCHARGE  STORAGE 
ON  MAXIMUM  PROBABLE  DISCHARGES 


STEP  1:  Determine  Peak  Inflow  (Qpi)  from  Guide 
Curves. 

®  STEP  2:  a.  Determine  Surcharge  Height  To  Pass  9 

’•Qpi”. 

b.  Determine  Volume  of  Surcharge 

—  (STORi)  In  Inches  of  Runoff.  f 

c.  Maximum  Probable  Flood  Runoff  In  New 
England  equals  Approx.  19”,  Therefore: 

Q  D  2  =  Qpi  x  (|  —  STORl  )  > 

19 

STEP  3:  a.  Determine  Surcharge  Height  and 

”STOR2”  To  Pass  ”Qp2”  f 

b.  Average  "STORi”  and  "STOR2”  and 
Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  ”Qp3”.  t 


MAXIMUM  PROBABLE  FLOOD 
PEAK  FLOW  RATES 


DRAINAPF  AREA  IN  SO.  MILES 


SURCHARGE  STORAGE  ROUTING  SUPPLEMENT 


STEP  3: 


STEP  4: 


a.  Determine  Surcharge  Height  and 
"STOR2”  To  Pass  ,,Qp2” 

b.  Avg  "STORi"  and  "STOR2"  and 
Compute  "Qp3". 

c.  If  Surcharge  Height  for  Qp3  and 
"STORavg"  agree  O.K.  If  Not: 

a.  Determine  Surcharge  Height  and 
”STOR3”  To  Pass  ”Qp3” 

b.  Avg.  "Old  STORavg”  and  "STOR3" 
and  Compute  ”Qp4” 

c.  Surcharge  Height  for  Qp4  and 
"New  STORAvg"  should  Agree 
closely 


"RULE  OF  THUMB"  GUIDANCE  FOR  ESTIMATING 
DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


K 


STEP  I: 
STEP  2, 


STEP  3: 
STEP  4: 


STEP  5: 


DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
DETERMINE  PEAK  FAILURE  OUTFLOW  (Qp1). 

OPi  s  %7  WbVT  Y0  \ 

Wb=  BREACH  WIDTH  -  SUGGEST  VALUE  NOT  GREATER  THAN  40*  OF  DAM 
LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 

Y0  =  TOTAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

ESTIMATE  REACH  OUTFLOW  (Qp2)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qp1  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (V^  IN  REACH  IN  AC-FT.  (NOTE:  IF  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  Qp2. 

QPjITRI AL )  =  Op,  U  ) 

C.  COMPUTE  V2  USING  Qp2  (TRIAL). 

D.  AVERAGE  V]  AND  V2  AND  COMPUTE  Qp2- 
Op2  =  Op,  II  -  Y  ) 

FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4. 
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